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FENCING  WITH 
RECYCLED  PLASTICS 

by  Peter  Ing 


SUPERPLASTICIZERS  FOR 
EVERY  OCCASION? 

by  Colin  D.  Johnston,  Helen  Tetteh-W ay oe 


Imagine  using  fence  posts  that  will  last  a lifetime  and 
longer.  Well  that  is  just  one  application  of  recycled  plastic 
materials  being  actively  promoted.  The  department  has  been 
approached  to  try  recycled  plastics  as  an  alternative  to  wood 
for  such  products  as  fence  posts,  guardrail  posts  and  sign 
posts.  Two  local  companies  have  been  actively  promoting  these 
products  to  the  department  over  the  past  year. 

According  to  the  suppliers,  plastic  fence  posts  do  not 
degrade  and  are  moisture  resistant.  Environmentally,  these 
posts  are  desirable  since  they  are  manufactured  from  recycled 
plastic  materials  collected  from  the  blue  box  program,  pes- 
ticide containers,  oil  containers  from  refineries  and  numerous 
other  sources  that  would  otherwise  have  been  disposed  of  in  a 
landfill.  With  the  problem  of  limited  landfill  space  and  in- 
creased concern  about  hazardous  discards  such  as  pesticide 
containers,  recycled  plastic  fence  posts  for  highway  right-of- 
ways  have  good  potential  to  be  an  acceptable  alternative. 

In  support  of  environmental  initiatives,  Alberta  Transporta- 
tion and  Utilities  has  scheduled  several  fencing  projects  using 
plastic  fence  posts.  These  trial  projects  will  evaluate  their  per- 
formance and  customer  acceptability.  A guardrail  project  has 
also  been  scheduled  for  1992.  Other  possible  applications  of 
recycled  plastic  products  may  warrant  evaluation  as  they  are 
identified. 

The  Design  Engineering  Branch  along  with  Research  and 
Development  Branch  are  coordinating  these  fencing  contracts 
with  districts  interested  in  participating  in  this  evaluation  pro- 
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FENCING  PROJECT  NEAR  EDSON  - WOODEN  POSTS  NEAR  TRUCK, 
BLACK  PLASTIC  POSTS  IN  FOREGROUND 


Background: 

The  interest  in  the  use  of  high-range  water-reducing 
(HRWR)  admixtures  or  superplasticizers  is  steadily  growing 
within  the  concrete  industry.  While  superplasticizers  are 
known  mainly  for  their  ability  to  increase  the  workability  of 
otherwise  low-workability  concretes  up  to  flowing  consistency 
(180-240  mm  slump)to  facilitate  placement,  this  is  not  the  only 
advantage  associated  with  their  use.  Water  content  can  be 
reduced  by  up  to  25%  or  more  without  affecting  workability. 
Reduced  water  content  corresponds  directly  to  lower  water-ce- 
ment ratio  (w/ c),  which  enhances  strength,  reduces  per- 
meability and  improves  durability.  Alternatively,  cement  con- 
tent can  be  reduced  by  the  same  percentage  as  water  content 
with  no  change  in  w/c  or  workability  and  some  saving  in  the 
cost  of  concrete.  In  view  of  these  advantages  the  obvious  ques- 
tion is  "Why  don't  we  specify  superplasticizers  for  every  ap- 
plication?" The  answer  to  this  question  lies  with  previous  re- 
search and  field  experience  in  which  excessive  slump  loss,  set 
retardation  and  increased  air  void  spacing  factors  have  all  at 
various  times  been  attributed  to  the  use  of  a superplasticizers. 
However,  many  of  the  newer  superplasticizers  and  air-entrain- 
ing admixtures,  such  as  those  evaluated  here,  seem  capable  of 
overcoming  these  problems. 

The  Research  Program: 

In  early  1991,  Alberta  Transportation  and  Utilities  initiated  a 
research  program  in  order  to  clarify  some  of  the  unanswered 
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EDITORIAL  - TECHNOLOGY 
TRANSFER  IN  THE  UNITED  STATES 

Technology  transfer  is  not  unique  to  Alberta  Transportation  & 
Utilities  (AT&U).  Far  from  it.  There  exist  over  50  Tech  Transfer 
Centers  in  the  United  States  and  one  in  Puerto  Rico.  The  objective 
of  these  centers  is  to  encourage  the  use  of  new  cost-effective  tech- 
nology by  rural  transportation  officials.  They  do  this  by  maintain- 
ing mailing  lists  of  local  transportation  officials,  by  publishing  a 
quarterly  newsletter  highlighting  the  latest  relevant  information 
that  may  be  of  use  to  Local  Road  Authorities  (LRA's),  by  distribut- 
ing various  tech  transfer  materials,  by  providing  an  information 
service,  and  by  conducting  or  coordinating  seminars  and  courses. 

The  American  Public  Works  Association  (APWA)  acts  as  clear- 
ing house  for  the  tech  transfer  centers  and  provides  a systemized 
network  for  information  and  technology  exchange  between  the 
centers.  APWA  is  contracted  by  the  Federal  Highways  Administra- 
tion (FHWA)  and  funded  on  a 50/50  basis  between  FHWA  and  the 
centers. 

The  program  under  which  the  centers  operate  is  called  the  Rural 
Transportation  Assistance  Program  (RTAP)  soon  to  be  renamed 
LTAP  where  L stands  for  Local.  RTAP  has  proven  to  be  a very 
effective  tech  transfer  mechanism  thus  far.  Economic  benefits  are 
estimated  at  2.5  times  program  costs. 

Unfortunately  here  in  Canada  we  do  not  have  such  a set  up. 
Transport  Cananda  does  not  have  a mandate  to  fund  such  a pro- 
gram and  it  is  beyond  the  resources  of  the  Transportation  Associa- 
tion of  Canada  (TAC)  to  support  such  a technology  transfer 
network.  TAC  is  however  looking  into  establishing  a formal  link 
with  the  APWA  clearing  house.  TAC  is  also  willing  to  assist  any 
province  in  establishing  links  with  RTAP  tech  transfer  centers. 
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About  This  Publication 

The  TRANSEARCH  quarterly  publication  is  prepared  by  the  Research  and  Development  Branch  of  Alberta  Transportation  and 
Utilities.  The  publication  is  d^icated  to  the  effective  transfer  of  transportation  and  utilities  related  research  information  and 
state-of-the-art  technologies  throughout  the  department.  The  opinions  expressed  in  the  articles  in  this  publication  are  those  of  the 
authors  and  are  not  necessarily  the  official  views  of  Alberta  Transportation  and  Utilities. 

In  short  news  and  feature  articles,  TRANSEARCH  reports  on  the  most  interesting  research  and  technologically  significant  events 
concerning  the  department. 

In  the  interest  of  providing  a vehicle  for  the  effective  transfer  of  technology  throughout  the  department.  Research  and  Development 
encourages  department  staff  to  provide  proposals  containing  unique  ideas,  innovations  or  opportunities  for  research  and 
evaluation  which  may  provide  solutions  to  the  various  technical  needs  of  the  department. 

This  publication  is  distributed  throughout  the  department  of  Alberta  Transportation  and  Utilities.  Back  issues  are  catalogued  and 
retained  in  the  department  library.  Copies  of  TRANSEARCH  are  also  distributed  to  other  Canadian  D.O.T.s  as  well  as  Alberta 
Cities. 

Comments  and  suggestions  may  be  submitted  to: 


Ray  Filipiak,  P.Eng. 

Editor  - TRANSEARCH 
RESEARCH  & DEVELOPMENT  BRANCH 
ALBERTA  TRANSPORTATION  AND  UTILITIES 
1st  Floor,  Twin  Atria  Building 
4999  - 98  Avenue 
Edmonton,  Alberta,  T6B  2X3 
Phone:  (403)  422-2750 
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PASS  (ON)  THE  SALT...  PLEASE! 

hy  Marcel  Chichak 


The  damaging  side  effects  of  deicing  salt  are  well  known:  corroded 
automobiles,  bridge  structures,  and  environmental  damage,  so  it 
should  be  no  surprise  that  Alberta  Transportation  and  Utilities  and 
the  R&D  Branch  in  particular  are  continuously  searching  for  alterna- 
tives to  sodium  chloride  salt. 

One  alternative,  calcium  magnesium  acetate  or  CM  A which  looked 
very  promising  when  introduced  about  10  years  ago,  is  no  longer  con- 
sidered as  having  the  potential  of  replacing  sodium  chloride.  A recent 
study  published  by  the  American  National  Research  Council's 
Transportation  Research  Board  supports  the  findings  of  a 1987-88 
field  test  performed  by  the  Research  and  Development  Branch  near 
Peace  JUver. 

In  our  field  test  we  found  that  compared  to  salt  CMA  acted  slower 
and  was  not  effective  to  as  low  a temperature.  It  had  the  tendency  to 
blow  off  the  road,  required  heavy  traffic  to  aid  in  its  activation  and  its 
cost  was  considerably  more...  direct  cost  that  is.  When  the  indirect 
costs  are  factored  into  the  analysis,  most  alternatives  start  to  look  bet- 
ter. But  a consistent  prob- 
lem with  salt  alternatives 
is  that  while  they  don't 
have  all  the  side  effects  of 
salt,  most  don't  have  the 
benefits  either.  This  short 
coming  is  amplified  by  our 
environmental  conditions. 

Conditions  in  Alberta 
differ  from  the  areas  where 
the  majority  of  transporta- 
tion research  is  conducted. 
Most  research  data  comes 
from  areas  which  have  sig- 
nificantly higher  popula- 
tion densities,  higher  traf- 
fic volumes  and  higher  average  winter  temperatures.  This  means  two 
things,  first  that  performance  requirements  for  most  of  the  products 
we  use  are  more  stringent  than  most,  and  second  that  research  find- 
ings from  other  Department's  of  Transportation  have  to  be  confirmed 
in  our  own  unique  conditions. 

CMA  failed  in  field  testing  because  it  could  not  cope  with  a typical 
Alberta  winter  storm,  in  fact  it  made  conditions  worse.  This  does  not 
mean  that  we  won't  be  looking  at  salt  alternatives  in  the  future.  On 
the  contrary  we  are  currently  evaluating  several  promising  new  non- 
corrosive  deicing  chemicals.  These  generally  contain  sodium  chloride, 
to  deliver  the  deicing  action,  plus  an  inhibitor  to  control  the  corrosive 
side  effects.  CG-90  is  one  such  product  which  is  being  tested  in  the  Ed- 
monton District  this  winter. 

In  the  meantime  salt  is  regarded  as  the  best  and  most  economical 
deicer.  By  controlling  its  application  rate  and  continuing  our  preven- 
tive maintenance  program  for  our  infrastructure,  we  can  live  with 
salt...  until  a viable  alternative  is  produced. 

Copies  of  "Evaluation  of  Calcium  Magnesium  Acetate  (CMA)  for 
Bridge  Deck  Deicing  in  Alberta",  R&D  Report  number  ABTR/RD/RR- 
89/03  is  available  at  the  R&D  Branch  and  "Highway  Deicing,  Compar- 
ing Salt  and  Calcium  Magnesium  Acetate",  TRR  Special  Report  235  is 
available  at  the  Main  Library. 
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Spatial  Data  Initiative  - 
GIMS  NEWS  FLASH 

As  a potential  user  of  a government-wide 
network  of  geographic  information  systems 
that  can  maintain,  display  and  analyze  spatial 
data,  the  department  was  an  active  par- 
ticipant in  the  various  committees  and 
studies  coordinated  by  Forestry,  Lands  and 
Wildlife  for  the  Land  Related  Information  Sys- 
tems (LRIS)  network  project.  The  department 
participated  in  a pilot  project  undertaken  by 
the  Alberta  Planning  ^ard  to  identify  issues 
relating  to  the  implementation  and  operation 
of  Geographic  Information  Systems  (GIS). 

This  pilot  was  completed  on  June  1991. 

During  the  summer  of  1991,  the  Utilization 
and  Management  of  Spatial  Data  study 
produced  a report  recommending  how  the 
department  should  proceed  with  Spatial  Data 
Management,  and  approach  the  utilization  of 
GIS  technology.  A proposal  for  the  first  stage 
of  this  initiative  has  been  approved  by  the 
Graphics  Users  Committee,  along  with  some 
recommendations  for  Senior  Management  ap- 
proval. These  funds  will  be  used  to  acquire 
consulting  services  for  the  implementation  of 
a Geographic  Information  Management  Sys- 
tem (GIMS).  On  January  14, 1992  the 
Departmental  Information  System  Commit- 
tee (DISC)  supported  the  Spatial  Data  Initia- 
tive. 

Although  there  are  no  tangible  benefits  to 
the  development  of  GIMS,  there  are  a number 
of  important  intangible  benefits.  The  overall 
system  can  be  justified  on  the  basis  of  im- 
proved efficiency  for  accessing  and 
manipulating  spatial  data.  These  benefits 
will  not  evolve  instantly  but  will  require  a 
fully  integrated  process  of  providing  up-to- 
date  technology,  data  and  system  standards, 
applications  and  user  training.  Time  will  be 
required  for  personnel  to  assimilate  the  chan- 
ges into  AT&U's  work  flow.  While  each  phase 
will  provide  specific  benefits,  it  may  require 
three  to  five  years  for  the  full  benefits  to  be 
realized. 

The  final  recommendations  resulting  from 
the  Utilization  and  Management  of  Spatial 
Data  study,  have  pointed  out  where  the 
department  needs  to  improve  its  spatial  data 
management  practices,  before  a significant  in- 
vestment is  made  into  large  GIS  applications. 

For  more  information  about  the  Spatial 
Data  Initiative,  GIMS,  and  GIS  technology, 
please  call  the  GIMS  project  manager, 

Daniel  M.  Munroe  at  427-8690. 
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NEW  TECHNOLOGY  TRANSFER  INITIATIVES 


We  all  have  been  hearing  those  in- 
famous words  "doing  more  with  less". 
And  when  you  have  less  to  do  with,  it 
is  hard  to  invest  time  and  effort  into  un- 
certain things  such  as  research  and  ex- 
perimenting with  innovative  solutions. 
Yet  it  is  these  innovative  solutions  that 
in  many  cases  allow  us  to  do  more 
with  less. 

Innovation  and  technology  are 
products  of  solutions  to  problems  at 
hand.  Everyone  can  benefit  from  these 
solutions.  However,  innovation  and 
technology  do  not  just  happen.  People, 
in  this  case  department  staff,  have  to 
start  to  think  innovatively  and  they 
have  to  get  involved.  It  doesn't  always 
have  to  involve  much,  but  that  involve- 
ment has  to  be  there. 

The  technology  transfer  program 
has  been  evolving  for  the  past  few 
years  through  various  initiatives 
specifically  designed  to  get  department 
staff  involved  and  thinking  about  in- 
novative solutions.  Some  have  been 
more  successful  than  others.  This  year 
three  new  initiatives  will  be  tried. 

The  "catch"  with  any  of  these  initia- 
tives is  involvement.  As  someone  once 
said  - You  can't  get  anywhere  if  you 
don't  move.  It  certainly  applies  to  in- 
novation. 

INNOVATION  SEEDING 
INITIATIVE 

Some  R&D  resources  are  being  allo- 
cated in  the  form  of  support  which  will 
be  provided  to  any  department  staff, 
group  or  area  (ie.  branch  or  district)  for 
testing  and  evaluating  innovations 
originating  within  the  Department.  In- 
novative solutions  developed  else- 
where but  never  tried  before  by  the 
Department  are  valid  candidates.  This 
technology  transfer  support  initiative  is 
designed  to  incite  the  development  and 
sharing  of  information  on  innovative 
solutions  to  existing  problems  within 
the  Department. 

If  you  have  a good  idea  but  need 
some  extra  help  to  get  it  off  the  ground 
this  may  be  the  answer  to  your  dilem- 
ma. On  the  other  hand,  if  you  come 
across  a possible  solution  that  has  been 
developed  somewhere  else,  and  you 
would  like  to  try  it  out  but  you  need  as- 
sistance to  get  started,  this  may  also  be 
an  answer. 

CIRCUIT  RIDER  INITIATIVE 

In  the  interest  of  better  information 
sharing  on  new  technologies,  innova- 


tions and  research  products  or  proces- 
ses, some  R&D  funds  have  been  set 
aside  for  this  purpose.  To  fully  transfer 
or  implement  these  items  across  the 
department,  often  reqmres  face  to  face 
presentations  or  demonstrations,  by 
the  originator,  in  the  regions  and  dis- 
tricts. In  the  event  that  the  originator 
does  not  have  the  necessary  budget  to 
participate  in  this  implementation 
process,  the  Technology  Transfer  sec- 
tion will  attempt  to  provide  assistance 
with  associated  expenses  and  will  also 
help  to  provide  the  originator  with  ap- 
propriate packaging  of  presentation 
materials. 

C-SHRP  / SHRP  PRODUCT 

IMPLEMENTATION 

INITIATIVE 

Both  C-SHRP  and  SHRP  research 
programs  are  in  their  wind  down 
stages.  Major  efforts  are  being  made  by 
the  program  coordinators  to  deliver  the 
results  of  these  programs  to  the  end 


user  road  authorities. 

Assistance  will  be  provided  to  those 
within  the  Department  who  are  inter- 
ested in  trying  some  of  the  new 
products  but  may  have  difficulty  in  get- 
ting started.  The  form  of  assistance  will 
vary  depending  on  circumstances,  but 
coidd  even  include  purchase  of 
product  for  evaluation,  the  preparation 
of  various  media  and  organizing 
forums  such  as  workshops  or 
demonstrations. 

This  initiative  like  all  other  technol- 
ogy transfer  initiatives  are  designed  to 
aid  effective  distribution  of  informa- 
tion. In  the  April  1992  issue  of  Tran- 
search  many  SHRP  products  were  high- 
lighted. Most  of  these  are  not  yet  readi- 
ly available  for  implementation.  How- 
ever, if  you  have  an  interest  in  any 
specific  product,  we  will  strive  to  ac- 
quire it  as  soon  as  possible.  Contact 
your  local  Technology  Transfer  repre- 
sentative or  R&D  Branch  directly. 
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SOLUTIONS  WANTED! 

Do  you  have  a problem  at  work  that  you  need  a solution  for?  Perhaps  staff 
in  other  districts  have  already  found  a solution  for  that  problem.  This  column 
will  be  devoted  to  examining  commonly  recurring  (work  related!)  problems  to 
find  innovative  solutions.  Send  a short  description  of  the  problem  and  a pic- 
ture if  possible. 

The  problem  for  this  issue  was  submitted  by  Terry  Colismo,  Resident  En- 
gineer from  Region  4.  A common  problem  with  Hopper  Sanders  is  the  ac- 
cumulation of  large  lumps  of  sand  on  top  of  the  grizzly.  As  can  be  seen  in  the 
accompanying  picture,  the  grizzly  is  a removable  grill  that  is  found  on  top  of 
the  Hopper  Sander  which  has  3"  square  openings  made  with  3/8"  round  wire. 
The  grizzly  prevents  lumps  from  falling  into  the  conveyor  and  blocking  the 
spinner  chute.  As  the  operator  loads  sand  into  the  hopper,  large  lumps  get 
retained  on  top  of  the 
grizzly.  Unfortunately,  the 
lumps  can  get  blown  off 
when  the  truck  reaches 
highway  speeds.  Several 
solutions  have  been 
proposed,  from  attaching 
vibrators  to  the  grizzly  to 
developing  a wiper  sys- 
tem to  push  lumps  off  the 
grizzly.  If  you  have  an 
idea  for  a solution  to  this 
problem,  or  you  have 
some  other  problems  need- 
ing solutions,  please  send 
attention  Zach  Zacharia  at 
the  editor's  address  found 
on  page  2. 
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$325,000  SAVED  WITH  NEW  EXPERT  SYSTEMS 

by  Zach  Zacharia 


Reduction  in  costs  and  increased  ef- 
ficiency are  important  goals  especially 
in  this  era  of  shrinking  budgets  and 
fewer  staff.  Four  expert  systems  that 
have  been  recently  implemented  will 
potentially  save  the  department  over 
$325,000  per  year.  The  initial  invest- 
ment from  each  branch  was  only  $6,500 
and  one  staff  member  for  six  months. 
Large  savings  are  possible  for  every 
branch  through  using  expert  system 
technology. 

The  difference  in  manpower  costs  is 
primarily  dependent  on  the  time  spent 
by  the  programmer  (knowledge  en- 
gineer) on  en- 
hancing the 
user  interface 
after  the  pro- 
gram is 
developed. 

The  potential 
return  per  year 
is  difficult  to 
quantify  and 
should  only  be 
considered  as 
approximate. 

This  is  especial- 
ly true  with  those  expert  systems  that 
do  not  have  existing  documentation. 

For  example  with  WPAS  there  is  no 
manual  that  can  be  used  to  evaluate 
welds.  An  improper  weld  procedure 
could  potentially  lead  to  bridge  struc- 
ture failures.  Therefore  the  potential 
return  could  be  very  large. 

The  greatest  payback  with  expert 
systems  come  from  clear  solutions  to 
problems  which  have  not  been  docu- 
mented. There  are  many  experts  in  our 
department  that  have  specific  methods 
to  solve  particular  problems  that  have 
never  been  documented  in  a manual  or 
a list  of  procedures.  This  expertise 
should  be  documented  and  distributed 
to  other  parts  of  the  department.  Ex- 
pert systems  are  also  very  good  for 
training.  Having  staff  test  various 
scenarios  through  an  expert  system  can 
provide  valuable  experience  in  the 
topic  field. 

After  developing  these  systems  the 
branches  have  identified  several 
benefits  that  have  accrued. 

- Capturing  and  documenting 
knowledge  that  only  the  expert  pos- 
sessed. 


- Consistent  decision  making  given 
similar  criteria  throughout  the 
department. 

- Identifying  the  critical  factors  that 
are  needed  to  evaluate  a problem. 

- Conducting  what-if  analyses  with 
different  input  data. 

It  is  not  necessary  for  the  expert  to 
have  a complete  understanding  of  how 
the  problem  is  solved.  In  our  ex- 
perience we  found  during  the  process 
of  developing  an  expert  system  that  the 
experts  also  gained  further  under- 
standing of  the  problem.  Successful  ex- 
pert systems  require  that  all  of  the  ex- 


perts in  the  department  should  be  in- 
volved. However,  the  more  experts  in- 
volved, the  more  complex  and  delayed 
development  becomes.  Therefore 
problems  that  only  have  one  or  two  ac- 
knowledged experts  are  easier  to 
develop. 

It  is  not  necessary  to  select  large 
complex  problems.  As  can  be  seen  in 
the  table,  it  is  possible  to  achieve  sig- 
nificant payback  from  common 
problems  that  have  never  been  docu- 
mented. 

The  person  who  does  the  program- 
ming should  be  a potential  user  who  is 
familiar  with  the  terms  of  reference  of 
the  problem.  The  primary  benefit  is 
that  developing  the  expert  system  is 
much  faster  as  both  the  expert  and  the 
user  (programmer)  speak  the  same  lan- 
guage. The  user  (programmer),  being 
part  of  the  organization,  will  take  the 
organizational  culture  of  the  branch 
into  account.  The  secondary  benefit  of 
having  a user  (programmer)  is  that  the 
ability  to  modify  the  expert  system  or 
to  develop  new  expert  systems  is 
retained  within  the  user's  branch  or 
district. 


If  the  branch  is  unable  to  supply  a 
user  (programmer),  but  would  still  like 
to  develop  an  expert  system,  it  is  pos- 
sible to  contract  the  development.  The 
costs  can  vary  significantly  depending 
on  the  complexity  and  scope  of  the 
project.  The  Seal  Coat  Expert  System 
for  Materials  Branch  was  developed  by 
a consultant,  cost  approximately 
$30,000  and  took  4 months  to  complete. 
The  disadvantage  of  employing  a con- 
sultant is  that  the  expertise  to  further 
upgrade  the  system  or  future  develop- 
ment of  other  expert  system  projects  is 
not  retained  in  the  department. 

Alberta 
Transporta- 
tion and 
Utilities  has 
been  viewed 
as  one  of  the 
innovators  in 
the  develop- 
ment of  expert 
systems  in  the 
transportation 
industry.  We 
presented  two 
papers, 

"Bridge  Paint  Expert  System"and 
"Operational  Factors  For  Considera- 
tion in  Successfully  Deploying  Expert 
Systems"  at  the  OECD  conference  on 
Expert  systems  in  Transportation  in 
Montreal,  June  15-17, 1992.  Both 
papers  are  available  for  review.  As 
part  of  a technology  transfer  initiative 
we  will  present  two  expert  systems 
(BPES  and  CRES)  at  the  TAC  con- 
ference in  Quebec  City,  September  13- 
17,1992. 

The  fourth  phase  of  the  expert  sys- 
tem infusion  project  will  last  from  Oc- 
tober 1st,  1992  to  March  31st,  1993. 
During  this  phase  we  hope  to  have 
several  expert  system  projects 
developed  concurrently  at  district  and 
head  offices.  It  is  estimated  the  cost  to 
each  participating  branch  or  district 
will  be  approximately  $5000  for  expert 
system  software  and  associated  cour- 
ses. The  branch  or  district  will  have  to 
provide  one  user  (programmer)  who  is 
familiar  with  the  problem,  for  four  to 
six  months,  an  expert  for  10  man  days 
over  the  six  month  period  and  a 286 
computer  with  monitor  and  printer. 

Research  and  Development  Branch 

Cont’d  on  page  6 


SYSTEMS  DEVELOPED  AT  ALBERTA  TRANSPORTATION  AND  UTILITIES 

HIDES  BPES  CRES  AMES  WPAS 

300  751  50  155  450 

Moderate  Moderate 


OMER 

20 


Expert  Systems* 

No.  Of  Rules 
Complexity 
Manpower  Costs 
Other  Costs 
Total  Costs 
Potential  Return/YR 
Payback/Months 


High 

Moderate 

$12,000 

$95,000 

$4,800 

$95,000 

$16,800 

$275,000 

$400,000 

4 

0.5 

$25,000 

$40,000 

$6,500 

$6,500 

$31,500 

$46,500 

$75,000 

$125,000 

5 

4.5 

High 

Low 

$30,000 

$25,000 

$6,500 

$6,500 

$36,500 

$31,500 

$75,000 

$50,000 

6 

7.5 

* Full  descriptive  name  at  end  of  articie 
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Superplasticizers  (cont’d  from  page  1) 


questions  associated  with  superplas- 
ticizer-use. The  primary  objective  of 
the  program  was  to  determine  how  the 
range  of  superplasticizing  and  air- 
entraining  admixtures  currently  avail- 
able in  Alberta  can  be  specified  and 
used  to  enhance  the  properties  of  the 
different  concretes  used  in  bridge  con- 
struction mainly  in  cast-in-place  deck 
and  substructure  applications.  A secon- 
dary purpose  associated  with  substruc- 
ture concretes  was  to  determine  the 
conditions  under  which  Alberta  fly 
ashes  can  partially  replace  cement  to 
slow  the  rate  of  heat  development  in 
large  units  without  adversely  affecting 
concrete  performance.  In  addition,  fol- 
lowing on  the  largely  favourable  ex- 
perience with  silica  fume  in  high 
strength  concretes  for  precast 
prestressed  bridge  girders  reported  in 
the  report  ABTR/RD/RR-88/04,  the 
potential  benefits  of  silica  fume  were  in- 
vestigated to  a limited  extent  in  deck 
and  superstructure  concrete  where 
strength  and  cement  requirements  are 
lower. 

The  laboratory  program  in  support 
of  the  above  objectives  was  jointly 
developed  by  Alberta  Transportation 
and  Utilities  personnel  and  Professor 
Colin  Johnston  of  the  University  of  Cal- 
gary and  was  implemented  under  his 
technical  direction.  The  concrete  mix 
design  used  in  the  test  program  fol- 
lowed current  ACI  211.1  design 
guidelines  and  corresponding 
Canadian  Portland  Cement  Association 
(CPCA)  guidelines  as  presented  in  the 
booklet  "Design  of  Concrete  Mixtures", 
assuming  a 28-day  concrete  strength  re- 
quirement of  30  MPa  (Class  D).  The 
mixture  proportions  for  the  three  types 
of  concrete  i.e.  control  (D/REF),  water- 
reduced  (SP2)  and  cement-reduced 
(SP3)  are  shown  in  Table  1 . Introduc- 
ing seven  different  admixture  systems 
into  the  SP2  and  SP3  mixtures  and 
having  air  content  as  a variable  in 
some  cases,  resulted  in  37  mixtures  in 
the  main  program.These  were  all  tested 
for  slump  and  air  content,  slump  and 


air  retention,  strength  development, 
scaling  resistance  to  3%  NaCl  solution, 
and  chloride  permeability.  Other  tests 
included  the  effect  of  workmanship 
(overvibration  and  overfinishing)  on 
air  void  spacing  factor  and  scaling 
resistance. 

Preliminary  Results 

Slump  and  air  content  data  versus 
time  indicated  different  slump  reten- 
tion properties  depending  on  the  ad- 
mixture system  or  mixture  type  used. 
For  example,  slump  retention  was  the 
highest  for  mixtures  without  superplas- 
ticizer, somewhat  lower  for  the  SP3 
series  and  the  lowest  for  the  SP2  series 
with  more  cement,  greater  water  reduc- 
tion, and  a generally  higher  SP  dose. 
The  differences  between  the  different 
admbcture  systems  appeared  to  be 
most  prominent,  when  the  60  minute 
slump  retention  was  examined.  Sbcty 
minute  values  averaged  59%  for  the 
controls,  43%  for  the  SP3  series  and 
29%  for  the  SP2  series.  This  compares 
with  20-minute  averages  of  78%  for 
controls,  77%  for  SP3  series,  and  67% 
for  the  SP2  series.  On  the  basis  of  these 
results,  the  60-minute  values  seem  to 
be  more  indicative  of  performance  dif- 
ferences between  the  individual  admix- 
ture systems.  Air  retention  levels  were 
also  similarly  examined  and  significant 
differences  between  admixture  systems 
were  apparent  in  some  cases. 

Strength  development  data  for 
seven  admixture  systems  indicate  that 
the  strengths  for  the  SP3  series  of  mix- 
tures generally  exceeded  the  cor- 
responding vdues  for  the  D/REF  con- 
trol mature.  While  some  of  the  admix- 
ture systems  stood  out  as  superior  to 
the  others  in  terms  of  strength  develop- 
ment, none  of  the  admixture  systems  in 
the  program  gave  concrete  strengths  in- 
ferior to  the  control  even  though  the 
concretes  with  admixture  contained 
15%  less  cement  than  the  control. 

Strength  development  data  for  the 
SP2  series  demonstrates  how  strengths 
significantly  higher  than  the  current 


Mixture 

14mm 

Sand 

Cement 

Water 

w/c 

Mixture 

Description 

coarse 

kg/m^ 

kg/m^ 

kg/m^ 

kg/m^ 

Ratio 

Code 

Control 

980 

715 

370 

185 

0.50 

D/REF 

Water-reduced 

980 

751 

370 

149 

0.40 

SP2 

Cement-reduced 

980 

799 

314 

157 

0.50 

SP3 

TABLE  1.  Test  concrete  mixture  proportions 


Class  D requirement  could  be  specified 
and  achieved  without  increasing  ce- 
ment content  above  present  norms. 

Scaling  resistance  data  indicates  the 
complexity  of  concrete  durability. 

From  all  the  available  data  it  is  evident 
that  there  are  variables  other  than  just 
spacing  factor  that  can  significantly  in- 
fluence the  degree  of  concrete  scaling. 

In  particular  the  nature  of  the  cemen- 
titous  material  (cement  alone,  cement 
and  fly  ash,  or  cement  and  silica  fume) 
strongly  influences  scaling  per- 
fomance,  and  suggests  that  the  newly 
adapted  concept  of  limits  on 
water/cementitious  material  that  has 
replaced  the  previous  limits  on 
water/cement  in  CAN  3 A23.1  and 
ACI  318  may  be  inappropriate  with 
respect  to  scaling.  Furthermore,  it  is 
suggested  that  any  acceptance/rejec- 
tion cr^eria  for  scaling  resistance 
(kg/m  of  scaled  material)  in  future 
specifications  should  address  the  issues 
of  choice  of  test  surface  (top,  side  or 
bottom)  and  type  of  finish  (formed  v. 
trowelled)  to  represent  the  application 
planned  in  the  field. 

The  research  program  is  nearing 
completion.  The  final  report  is  ex- 
pected to  be  available  in  September 
1992. 

§ 

Plastic  Fence  Posts  (cont’d  from  page  1) 

gram,  including  Lethbridge  and  Edson. 
For  more  information  or  the  progress 
of  this  program,  please  contact  Joe 
Felice  (DEB)  at  427-3112  or  Peter  Ing 
(R&D)  at  422-2750. 

§ 

Tech  Transfer  in  the  U.S.  (from  page  2) 

AT&U  is  currently  expending  efforts 
in  establishing  links  with  tech  transfer 
centers  in  the  vicinity  of  Alberta.  District 
10  tech  transfer  centers,  which  include 
the  states  of  Alaska,  Washington, 
Oregon  and  Idaho,  have  already  agreed 
in  principal  to  establish  a cooperative 
arrangement  with  AT&U.  They  are  striv- 
ing to  do  the  same  with  B.C.  and  the 
Yukon.  Efforts  are  also  being  made  to 
establish  a link  with  District  8 tech  trans- 
fer centers  which  includes  the  bordering 
state  of  Montana  among  other  states. 
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PAINT  REMOVERS 

Information  provided  by  Kevin  Sheehan  - District  3 
Written  by  Robert  Powers 


Alberta  Transportation  and  Utilties  uses  a large  volume  of  different 
types  of  paint  for  a variety  of  different  applications.  This  paint  is  some- 
time inadvertantly  sprayed  or  splashed  on  surfaces  where  it  is  not  needed 
or  wanted.  A small  scale  evaluation  was  undertaken,  by  District  3 person- 
nel, in  1991  to  evaluate  the  performance  of  two  aerosol  type  paint 
removers. 

The  performance  of  the  paint  removers  was  tested  on  a variety  of  dif- 
ferent types  of  paint  such  as  spray  paint,  outdoor  enamel,  and  System  400 
paint  (highway  paint).  The  paints  were  applied  to  surfaces  such  as  metal, 
glass,  plastic,  and  concrete  from  48  hours  to  six  months  prior  to  the  evalua- 
tion. 

Aerosol  type  paint  removers  are  simply  applied  to  areas  where  the  un- 
wanted paint  or  marking  are  located.  A few  minutes  after  the  application 
the  paint  will  begin  to  blister  or  run,  at  which  time  light  to  moderate  scrap- 
ing or  wiping  is  required  to  remove  the  unwanted  material.  Performance 
of  the  paint  removers  was  based  on  the  amount  of  paint  removed  with  one 
application  and  the  amount  of  scraping  or  wiping  required  to  remove  the 
paint. 

The  results  of  this  evaluation  were  very  favorable  as  the  aerosol  paint 

removers  removed  almost  all 
types  of  paint  from  most  sur- 
faces with  very  little  effort.  The 
aerosol  paint  removers  also 
proved  to  be  more  convenient 
than  liquid  type  paint  removers 
which  are  stored  in  large  jugs 
which  make  them  less  portable 
and  more  susceptible  to  spil- 
lage. If  you  would  like  more  in- 
formation regarding  aerosol 
paint  removers  please  contact 
Robert  Powers  at  422-2750. 


THE  WACHO  IN 
WHITEHORSE 

by  Allan  Lo 


This  year's  edition  of  the  annual  WACHO 
(Western  Association  of  Canadian  Highway  Of- 
ficials) conference  was  held  in  Whitehorse, 
Yukon.  The  decision  to  locate  the  conference 
here  was  specially  planned  to  coincide  with  a 
major  event  - the  50th  anniversary  of  the  build- 
ing of  the  Alaska  Highway.  For  the  Alberta 
delegates,  the  celebration  was  experienced  on  a 
personal  level  as  we  made  the  30-hour  trek 
from  Edmonton  to  Whitehorse  on  a charter  bus. 
Accompanied  by  Jim  Coxford  of  Public  Works 
Canada,  who  has  worked  on  the  maintenance 
and  re-construction  of  the  Canadian  portion  of 
the  Alaska  Highway  for  the  past  20  years,  we 
came  to  appreciate  the  enormity  of  the  engineer- 
ing feats  needed  to  build  a highway  in  extreme 
conditions.  Even  now,  there  are  many 
problems  facing  the  caretakers  of  this  highway, 
notably  the  ever-present  slope  instability  prob- 
lem. 

Like  other  conferences,  WACHO  is  intended 
as  a forum  for  the  exchange  of  ideas  across  juris- 
dictional boundaries;  but  unlike  the  "technical 
wizardry"  exhibited  at  other  forums,  WACHO 
is  aimed  more  at  a practitioner  level  of  "how- 
to" and  "what-to  do"  to  get  a job  done.  The  use 
of  a question-and-answer  format  on  everyday 
issues  ranging  from  administration  to 
materials,  continues  to  form  a unique  feature  of 
the  conference.  There  was  strong  support 
(about  150  delegates)  from  the  participating 
provinces  and  territories:  Yukon,  Northwest  Ter- 


Cont'd  on  page  8 


PORTABLE  LINE  PAINTERS 


It's  been  one  year  since  portable  line 
painters  were  introduced  in  the  August 
1991  issue  of  Transearch.  Since  then 
several  different  models  of  portable 
line  painters  have  been  purchased  and 
evaluated  by  various  districts  in  the 
province.  Tlie  line  painters,  which  use 
upside  down  spray  paint,  have  proven 
to  be  a cost  and  time  effective  alterna- 
tive to  painting  temporary  markings 
with  a paint  brush.  The  survey  crews 
are  very  pleased  with  the  performance 
of  these  line  painters  but  have  often  re- 
quested the  need  for  a glass  bead  dis- 
penser which  would  automatically  dis- 
pense glass  beads  on  the  wet  paint. 

District  1 personnel  have  located 
and  are  using  a glass  bead  dispenser 
which  in  most  cases  can  be  adapted  to 


any  model  of  portable  line  painter.  The 
dispenser  itself  is  very  simple  and  con- 
sists of  a set  of  brackets  secured  to  the 
handle  of  the  line  painter  which  holds 
a canister  of  glass  beads.  The  glass 
beads  are  gravity  fed  through  a plastic 
hose  from  the  canister  to  a metal  chute 
which  is  located  directly  above  the  area 
of  the  wet  paint.  The  flow  of  the  glass 
beads  is  controlled  by  a plastic  device 
which  pinches  the  hose  when  no  flow 
is  desired.  This  device  is  available  com- 
mercially or  could  be  very  easily  made 
up,  at  a minimal  cost,  in  any  main- 
tenance shop.  For  more  information 
regarding  portable  line  painters  or  the 
glass  bead  dispenser,  contact  Robert 
Powers  at  422-2750. 
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ritories,  Manitoba,  Saskatchewan,  and 
Alberta;  unfortunately,  British  Colum- 
bia did  not  attend.  Delegates  from 
Public  Works  Canada  and  the  City  of 
Whitehorse  were  also  present.  In  addi- 
tion to  the  usual  swapping  of  pins, 
many  delegates  shared  informal  discus- 
sions on  common  problems  after  and 
in-between  sessions.  New  and  old  con- 
tacts were  made  and  renewed  during 
the  short  three-day  span. 

Alberta  Transportation  and  Utilities 
have  always  supported  this  conference 
well,  and  this  year  was  no  exception. 
Here  is  a small  sampling  of  our  con- 
tributions: Chuck  Farquharson's 
presentation  on  the  "Quick  Attach" 
truck  system  was  so  well-received  by 
the  joint  Maintenance/ Equip- 
ment/Safety group  that  he  had  to  do  a 
second  one  for  the  Yukon  staff  at  their 
maintenance  shop.  In  turn,  he  dis- 
covered that  some  of  the  snowplow 
equipment  used  by  the  Yukon  depart- 
ment may  be  appropriate  for  AT&U; 
for  instance,  the  castor  wheel  for  the 
plow  and  the  grader  tires  that  give  bet- 
ter traction  without  need  of  chains  (see 
photo).  Clint  Thompson  presented  a 
paper  on  a major  bridge  project  that 
used  silica  fume  concrete;  Bob  Hender- 
son made  six  (yes,  six!)  presentations 
on  some  of  the  new  geometric  design 
guides;  Dave  Sturgeon  passed  along  a 
wealth  of  information  on  the 
department's  programs  in  Hagperson 
Training,  Dangerous  Goods  Training, 
Snowplow  Awareness  Campaign,  etc.; 
yours  truly  gave  a short  overview  of 
our  research  in  the  area  of  Global 
Positioning  System.  To  obtain  the  com- 


plete proceedings  when  they  become 
available  (on  disks  in  WordPerfect  5.1 
PC  format),  please  contact  either  Anita 
Jensen  (403-422-9751)  or  Andy  Brown 
(403-854-5550). 

Overall,  everyone  on  the  Alberta 
team  felt  that  the  hosts  did  an  excellent 
job  of  organizing  the  program  - hats  off 
to  the  Government  of  the  Yukon! 

§ 


$325,000  saved  (cont’d  from  page  5) 

and  Information  Systems  Branch  are 
now  soliciting  for  new  expert  system 
project  ideas  for  the  next  development 
phase.  In  the  department  there  is  a 
need  to  retain  expertise  that  could  be 
lost  through  personnel  change,  or 
where  knowledge  should  be  docu- 
mented and  duplicated.  There  are  also 
needs  for  systems  to  act  as  a training 
device  for  junior  staff  and  to  ensure 
consistent  designs  and  evaluations 
throughout  the  department.  If  you  are 
interested  in  using  expert  system  tech- 
nology contact  Zach  Zacharia  at  422- 
2750  or  Vern  Kennedy  at  427-8690  for 
more  information. 


* HIDES-Highway  Intersection 
Design  Expert  System,  BPES-Bridge 
Paint  Expert  System,  CRES-Culvert 
Repair  Evaluation  System,  AMES-Ac- 
cess  Management  Evaluation  System, 
WPAS- Welding  Procedure  Approval 
System,  OMER-Optimum  Manpower 
Equipment  Ratio. 

§ 


TRANSPORTATION  SOFTWARE 

McTRANS  (Center  for  Microcomputers  in  Transportation)  is  a software  dis- 
tributor and  user  support  center  established  by  the  FHWA  (Federal  Highway 
Administration)  and  is  based  at  the  University  of  Florida. 

McTRANS  offers  a wide  array  of  software  packages  for  a number  of 
Transportation  related  fields  such  as:  highway  engineering,  transit,  traffic  en- 
gineering and  transportation  planning.  These  software  packages  are  available 
at  a very  reasonable  cost. 

If  you  would  like  to  receive  a copy  of  the  latest  McTRANS  catalogue  con- 
tact: Robert  Powers  at  Research  and  Development  Branch  422-2750.  Or,  you 
can  contact  McTRANS  directly  at  (904)  392-0378. 
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